
THAT WHICH IS CLAIMED: 
A polymerization initiator comprising a compound of the formula 
M-Qn-Z-T-(A-R'R^R^)m 
or 



■(Q)n Z- 



/ 




(CR^R^)l 




li metal selected from the group consisting of lithium, sodium and 



wherein: 

M is an 
potassium; 

Q is a saturated or unsaturated hydrocarbyl group derived by incorporation of one 
10 or more conjugated diene hydrocarbons, one or more alkenylsubstituted aromatic 
compounds, or mixtures of one or more dienes with one or more alkenylsubstituted 
aromatic compounds into^the M-Z linkage; 

Z is a branched orWaight chain hydrocarbon connecting group which contains 3- 
25 carbon atoms, optionallAcontaining aryl or substituted aryl groups; 
15 T is selected from the\proup consisting of oxygen, sulfur, and nitrogen groups and 

mixtures thereof; 

(A-R^R^R^)m is a protectmg group in which A is an element selected from Group 
IVa of the Periodic Table of the Elements, and R\ R^ and R^ are independently defined 
as hydrogen, alkyl, substituted alk^, aryl, substituted aryl, cycloalkyl and substituted 
20 cycloalkyl; 

1 is an integer from 1 to 7; 

n is >0 and <1; and 

m is 1 when T is oxygen or sulfur,\and 2 when T is nitrogen. 
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2. 



The initi^^of Claim 1, wherein M is lithium. 



3. The\itiator of Claim 1 .wherein said conjugated diene is selected from the 
group consisting of l^Vadiene, isoprene, 2,3-dimethyl-l,3-butadiene, 1,3-pentadiene 
(piperylene), myrcene, 2-\A54JL:ethyl-13-butadiene 2-methyl-3-ethyl-l,3-pentadiene, 
1,3-hexadiene, 2-methyl-1^2&^diene, 1,3-heptadiene, 3-methyl-l,3-heptadiene, 1,3- 
octadiene, S-butyl-l^-octaWneJ^^^d^^ 3-n-propyl-l,3-pentadiene, 
4,5-diethyl-l,3-octadiene, 2,4-diethyl-^-butadiene, 2,3-di-n-propyl-l,3-butadiene, 2- 
methyl-3-isopropyl-l,3-butadiene, and mixHyres thereof. 

The initiator of Claim 1, wherein said alkenylsubstituted aromatic 
compoundSs selected from the group consisting of styrene, alpha-methylstyrene, 
vinyltoluene/Sryi^J>3pyridine, 4-vinylpyridine, 1-vinylnaphthalene, 2-vinylnaphthalene, 
1 -alpha-methyl^^Waphthalene, 2-alpha-methylvinylnaphathalene, 1 ,2-diphenyl-4- 
methyl-l-hexene, alKyl, cycloalkyl, aryl, alkaryl and aralkyl derivatives thereof and 
mixtures thereof. 



5. The initiator 



6. The initiator of 




wherein Q comprises isoprene. 



wherein T is oxygen. 




The initiator of Claim 1, wherein T is nitrogen. 
8. \ The initiator of Claim 1, wherein T is sulfur. 



e initiator of Claim 1, wherein A is carbon. 



10. The^tiitor of Claim 1 , wherein A is silicon. 



11. The initiatof- of Claim 1, wherein said initiator is 3-(hexamethyleneimino)- 
1-propyllithium chain d^eri^ed with 0.05 to 0.95 equivalents isoprene. 

12. The initiator of CWm 1, wherein said initiator is 3-(pyrrolidino)- 1- 
propyllithium chain extended withVoS to 0.95 equivalents isoprene. 
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IsX The initiator of Claim 1, wherein said initiator is 3-(l,l-dimethylethoxy)- 
1-propyllithJum chain extended with 0.05 to 0.95 equivalents isoprene. 

14. initiator of Claim 1 , wherein said initiator is 2,2-dimethyl-3- 
trimethylsiloxy-\-propyllithium chain extended with 0.05 to 0.95 equivalents isoprene. 

15. The^nitiator of Claim 1 , wherein said compound has the formula 

M-Q„-Z-T-(A-R'R^m. 

1 6. The iniOonaf^ Claim 1 , wherein said compound has the formula 



M- 



-(Q)n- 



/ 



(CR^R^)l 



y^. A hydro^bon composition comprising one or more protected 



iincftonalized chain exten^ed anionic polymerization initiators of the formula 

\ M-Qn-Z-T-(A-R'R^R^)m 



or 
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M- 



Q)n — Z N, 



R 



/ 




(CR^R^)l 




wherein: 

M is an alkali metal sheeted from the group consisting of lithium, sodium and 
5 potassium; 

Q is a saturated or unsaturated hydrocarbyl group derived by incorporation of one 
or more conjugated diene hydrocarbons, one or more alkenylsubstituted aromatic 
compounds, or mixtures of onebr more dienes with one or more alkenylsubstituted 
aromatic compounds into the M\Z linkage; 
10 Z is a branched or straigHt chain hydrocarbon connecting group which contains 3- 

25 carbon atoms, optionally containing aryl or substituted aryl groups; 

T is selected from the groilp consisting of oxygen, sulfur, and nitrogen groups and 
mixtures thereof; 

(A-R*R^R^)m is a protectingWoup in which A is an element selected from Group 
15 IVa of the Periodic Table of the EleAents, and R\ R^ and R^ are independently defined 
as hydrogen, alkyl, substituted alkyl, 3^yl, substituted aryl, cycloalkyl and substituted 
cycloalkyl; 

1 is an integer from 1 to 7; 
n is >0 and<l; and 
20 m is 1 when T is oxygen or sulfur, Wid 2 when T is nitrogen, 

18. The composippn of Claim 17, wherein said initiator has the formula 
M-Qn-Z-T-(A-R'R'R')m. \% 
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19\ The composition of Claim 17, wherein said initiator has the formula 




M (Q)n — Z N 



/ 




(CR'R^)I 




20. The composHjon of Claim 17, further comprising at least one additional 
polymerization initiator. 

< SJ . The composition of Claim 20, wherein said at least one additional initiator 

5 comprises\ne or more non-chain extended compounds of the formula 

M-Z-T-(A-R'RV)m 

or 




wherein: 



10 



M is an alkali metal selected\from the group consisting of lithium, sodium and 



potassium; 

Z is a branched or straight chain\vdrocarbon connecting group which contains 3- 
25 carbon atoms, optionally containing aryKor substituted aryl groups; 

T is selected from the group consistin\of oxygen, sulfur, and nitrogen groups and 

15 mixtures thereof; 

(A-R'R^R')m is a protecting group in whick A is an element selected from Group 
rVa of the Periodic Table of the Elements, and R', rI and R^ are independently defined 
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as hklrogen, alkyl, substituted alkyl, aryl, substituted aryl, cycloalkyl and substituted 
cycloa^kyl; 

is an integer from 1 to 7; and 
mNs 1 when T is oxygen or sulfur, and 2 when T is nitrogen. 

5 22. \ The composition of Claim 20, wherein said at least one additional initiator 

comprises one dr more chain extended compounds of the formula 

M-Qn-Z-T-(A-R'R^R^)m 



or 



10 



M- 



r(Q)n Z- 



/ 




(CR^R^)l 




wherein: 

M is an alkali metal selected froV the group consisting of lithium, sodium and 
potassium; 

15 Q is a saturated or unsaturated hydrbcarbyl group derived by incorporation of one 

or more conjugated diene hydrocarbons, oneVr more alkenylsubstituted aromatic 
compounds, or mixtures of one or more dienesVvith one or more alkenylsubstituted 
aromatic compounds into the M-Z linkage; 

Z is a branched or straight chain hydrocarbon connecting group which contains 3- 
20 25 carbon atoms, optionally containing aryl or subsfkuted aryl groups; 

T is selected from the group consisting of oxygen, sulfur, and nitrogen groups and 
mixtures thereof; 

(A-R^R^R^)m is a protecting group in which A is ^ element selected from Group 
IVa of the Periodic Table of the Elements, and R\ R^ andV are independently defined 
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as hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, cycloalkyl and substituted 
cycloalk) 

1 is ^ integer from 1 to 7; 

n is anNiiteger from 1 to 5; and 

m is 1 wBen T is oxygen or sulfur, and 2 when T is nitrogen. 

2\ The composition of Claim 17, wherein said composition optionally 
includes a nl^ijTOerization promoter. 




eSx)mposition of Claim 17, wherein M is lithium. 

25. The composition of Claim 17,wherein said conjugated diene is selected 
10 from the group consisting of 1,3-butadiene, isoprene, 2,3-dimethyl-l,3-butadiene, 1,3- 
pentadiene (piperylene), myrcene, 2-methyl-3-ethyl- 1,3-butadiene, 2-methyl-3-ethyl-l,3- 
pentadiene, 1,3-hexadiene, 2-methyl-l,3-hexadiene, 1,3-heptadiene, 3-methyl-l,3- 
heptadiene, 1,3-octadiene, 3-butyl-l,3-octadiene, 3, 4-dimethyl- 1,3-hexadiene, 3-n- 
propyl-l,3-pentadiene, 4,5-diethyl- 1,3-octadiene, 2,4-diethyl- 1,3-butadiene, 2,3-di-n- 
15 propyl- 1,3-butadiene, 2-methyl-3-isopropyl-l,3-butadiene, and mixtures thereof. 

2\ The composition of Claim 17, wherein said alkenylsubstituted aromatic 
compound i^^gle^ted from the group consisting of styrene, alpha-methylstyrene, 
vinyltoluen^,'^^^^^^^ 4-vinylpyridine, 1-vinylnaphthalene, 2-vinylnaphthalene, 

1-alpha-methylAa^Vij^ 2-alpha-methylvinylnaphathalene, 1 ,2-diphenyl-4- 

20 methyl- 1-hexene, alkykcy^loalkyl, aryl, alkaryl and aralkyl derivatives thereof and 
mixtures thereof. \ 

r \fi \ 27. The composition of Claim 26, wherein Q comprises isoprene. 

28. 'h^e composition of Claim 17, wherein T is oxygen. 

29. The cotojosition of Claim 17, wherein T is nitrogen. 

25 30. The comrosiHp^ of Claim 17, wherein T is sulfur. 

3 1 . The composition oJ^Claim 17, wherein A is carbon. 
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32. \ The composition of Claim 17, wherein A is silicon. 

33. \The composition of Claim 17, wherein said initiator is 3- 
(hexamethylendimino)-l-propyllithium chain extended with 0.05 to 0.95 equivalents 
isoprene. 

5 34. The composition of Claim 17, wherein said initiator is 3-(pyrrolidino)-l- 

propyllithium chain e'j^^ended with 0.05 to 0.95 equivalents isoprene. 

35. The comp^ition of Claim 17, wherein said initiator is 3-(l,l- 
dimethylethoxy)-l-propylIi)l^um chain extended with 0.05 to 0.95 equivalents isoprene 

V 

36. The compositio^xof Claim 17, wherein said initiator is 2,2-dimethyl-3- 
10 trimethylsiloxy-l-propyllithium c^ain extended with 0.05 to 0.95 equivalents isoprene. 

37. The composition ojLe^^^ 17, wherein said hydrocarbon solvent is 
selected from the group consis^g\5^k^s, cycloalkanes, aromatic solvents and 
mixtures thereof. 

38. The composition of Clai^ 3^, wherein said solvent is cyclohexane. 

15 A method of makingxhain extsnded anionic polymerization initiators, 

comprising: 

reacting one or more non-chain extended \jiitiators, singly or in admixture, of the 
formula 



20 




M-Z-T-(A-R'R%^)m 
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M Z N 



R' 



/ 




(CR^R^)l 




wherein: 

M is an alkali metal sel^ted from the group consisting of lithium, sodium and 
potassium; 

Z is a branched or straight cXain hydrocarbon connecting group which contains 3- 
25 carbon atoms, optionally containing aryl or substituted aryl groups; 

T is selected from the group con\jsting of oxygen, sulfur, and nitrogen groups and 
mixtures thereof; 



(A-R^R^R^)ni is a protecting grc 



lich A is an element selected from Group 
and R^ are independently defined 
I aryl, cycloalkyl and substituted 



10 IVa of the Periodic Table of the ElemJ 

as hydrogen, alkyl, substituted alkyl, aryl, sill; 
cycloalkyl; 

1 is an integer from 1 to 7; and 
m is 1 when T is oxygen or sulfur, and 2 whei^ is nitrogen, 
15 with less than one molar equivalent of one or more chaiia extension agents selected from 
the group consisting of conjugated diene hydrocarbons, alkenylsubstituted aromatic 
compounds and mixtures thereof to produce one or more clrnin extended initiators of the 
formula 

M-Qn-Z-T-(A-R^RV)m 
20 or 
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M (Q)n-\-Z N, 



/ 



(CR^R^)l 



wherein: 

M, Z, T, A, R\ R^, R^ m, and \ have the meanings ascribed above; 

Q is a saturated or unsaturated Jwdrocarbyl group derived by incorporation of one 
or more conjugated diene hydrocarbons,We or more alkenylsubstituted aromatic 
compounds, or mixtures of one or more dlenes with one or more alkenylsubstituted 
aromatic compounds into the M-Z linkage;\and 

n is >0 and <L 



10 40. The method of Claim 39, 

reacting an omega-protected-function^ 
or 



■ comprising prior to said reacting step 
loalkyl of the formula X-Z-T-(A-R^R^R^)m 



X- 



/ 



(CR^R^)l 



wherein X is halide, with an alkali metal at a temperaiire between 35 and 130°C in an 
15 inert solvent to form a composition of said non-chain extended initiator in said solvent. 



41 . The method of Claim 40, wherein: 

said non-chain extended initiator is separated from^xcess alkali metal and co- 
product alkali metal halide by-product; and 
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10 



15 



sai^ chain extension agent is added to said non-chain extended initiator 
compositic 

42. \ The method of Claim 40, wherein said chain extension agent is added to 
said non-chai\) extended initiator composition prior to filtration. 

43. The method of Claim 39, wherein said chain extension step is conducted 
at a temperature ranging from about -30°C to about 150°C. 

44. The method of Claim 39, wherein said chain extension step is conducted 
in the presence of onAor more Lewis bases. 

45. The metrtpd of Claim 44, wherein said Lewis base is present in an amount 
from about 0.05 mole to *out 5.0 moles per mole of initiator, and wherein said chain 
extending step is conducted at a temperature from about -30°C to about +30°C. 

46. The method o^laim 40, wherein substantially all of said non-chain 
extended initiator is chain extended. 

47. The method of Cldm40, wherein only a portion of said non-chain 
extended initiator is chain exte/de^^ that said composition comprises a mixture of 
chain extended and non-chaifi extrfffled initiators. 



48. The method of Claim 



I'herein the alkali metal is lithium. 



49. The method of Claim 39,^herein said conjugated diene is selected from 
the group consisting of 1,3-butadiene, isoAene, 2,3-dimethyl-l,3-butadiene, 1,3- 
20 pentadiene (piperylene), myrcene, 2-methylYethyl-l,3-butadiene, 2-methyl-3-ethyl-l,3- 
pentadiene, 1,3-hexadiene, 2-methyl-l,3-hex^iene, 1 ,3-heptadiene, 3-methyl-l,3- 
heptadiene, 1,3-octadiene, 3-butyl-l,3-octadienV 3,4-dimethyl- 1,3-hexadiene, 3-n- 
propyl-l,3-pentadiene,4,5-diethyl-l,3-octadieneA2,4-diethyl-l,3-butadiene, 2,3-di-n- 
propyl- 1,3-butadiene, 2-methyl-3-isopropyl-l,3-bu\adiene, and mixtures thereof. 

25 50. The method of Claim 39, wherein saidVkenylsubstituted aromatic 

compound is selected from the group consisting of styre\^e, alpha-methylstyrene, 
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vinVl toluene, 2-vinylpyridine, 4-vinylpyridine, 1-vinylnaphthalene, 2-vinylnaphthalene, 
1-alpWmethylvinylnaphthalene, 2-alpha-methylvinylnaphathalene, 1 ,2-diphenyI-4- 
methyl\l-hexene, alkyl, cycloalkyl, aryl, alkaryl and aralkyl derivatives thereof and 
mixturesXthereof. 



€l 

m 
ill 
1/1 
Si 

m 

CI 

flj 
m 
a 
a 



5 5 1 . \ The method of Claim 50, wherein Q comprises isoprene. 

52. Vhe method of Claim 39, wherein T is oxygen. 

53. Thie method of Claim 39, wherein T is nitrogen. 

54. The ntethod of Claim 39, wherein T is sulfur. 

55. The metnWl of Claim 39, wherein A is carbon. 
10 56. The method W Claim 39, wherein A is silicon. 

57. The method of ^aim 39, wherein said chain extend initiator is 3- 
(hexamethyleneimino)-l-pr6pytti^iym chain extended with 0.05 to 0.95 equivalents 
isoprene. 

58. The method of Claitn 3^Ky^herein said chain extended initiator is 3- 
15 (pyrrolidino)-l-propyllithium chain^terided with 0.05 to 0.95 equivalents isoprene. 

59. The method of Claim 39, wherein said chain extended initiator is 3-(l,l- 
dimethylethoxy)-l-propyllithium chain extended with 0.05 to 0.95 equivalents isoprene. 

60. The method of Claim 39, wherein said chain extended initiator is 2,2- 
dimethyl-3-trimethylsiloxy-l-propyllithium chain emended with 0.05 to 0.95 equivalents 

20 isoprene. 



61. The method of Claim 39, wherein said ch^n extended initiator has the 
formula 

M-Qn-Z-T-(A-R*R^R^)in. 
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m 
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10 




wherein: 

FG is H or a protected or non-protected functional ^up; 
P is a saturated hydrocarbyl group derived by incorporation of a compound 
selected from the group consisting of conjugated diene hydrocarb<jns, alkenylsubstituted 
aromatic compounds, and mixtures thereof; 
X is an integer from 10 to 10,000; and 
Q is a saturated or unsaturated hydrocarbyl group derived by incdrporation of one 
or more conjugated diene hydrocarbons, one or more alkenylsubstituted arWatic 
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CI 

m 
ill 
m 
sj 
Hi 
H 

CI 

m 
m 

u 



10 



15 



20 



25 



corabounds, or mixtures of one or more dienes with one or more alkenylsubstituted 
aromatic compounds into the M-Z linkage; 
is >0 and <1; 

Z\s a branched or straight chain hydrocarbon connecting group which contains 3- 
25 carbon atoms, optionally containing aryl or substituted aryl groups; 

T is seJected from the group consisting of oxygen, sulfur, and nitrogen groups and 
mixtures therec 

1 3 

(A-R R R )m is a protecting group in which A is an element selected from Group 
IVa of the Periodi^Table of the Elements, and R*, R^ and R^ are independently defined 
as hydrogen, alkyl, sl^bstituted alkyl, aryl, substituted aryl, cycloalkyl and substituted 
cycloalkyl; 

1 is an integer froVn 1 to 7; 

m is 1 when T is oWgen or sulfur, and 2 when T is nitrogen; 
Lisa residue of a dimnctional linking agent; 
L' is a residue of a multifunctional linking agent; and 
V is from 3 to 30. 



64. The polymer* 



[ 63, wherein FG is H. 



65. The polymer of Clakn 6^ j^herein FG is comprises a functional group 
selected from the group consisting oVl^dWyl, thio, amino, carboxyl, amide, silyl, 
acrylate, sulfonic acid, isocyanate/and epoxide. 

66. The polymer of Claim 63, wherein FG is (A -R^R^R^)k-T'-Y-, wherein: 

Y is a branched or straight chain hydrocarBon connecting group which contains 1- 
25 carbon atoms, optionally containing aryl or substftyted aryl groups; 
T' is oxygen, nitrogen or sulfur; 

(A'-R'^R^R^) is a protecting group in which A' is element selected from Group 
IVa of the Periodic Table of the Elements; and R"^, R^, and Rif are each independently 
defined as hydrogen, alkyl, substituted alkyl, aryl, substituted Vyl, cycloalkyl and 
substituted cycloalkyl or R^ is optionally a -(CR^R^)i- group linkWig two A' when k is 2, 
wherein R'' and R^ are each independently selected from the groupVonsi sting of 
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CI 

m 
m 
m 

Si 

m 

a 
H 

m 
m 
a 
Ci 



10 



15 



20 



hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, cycloalkyl, and substituted 
cycloallfyl, and 1 is an integer from 1 to 7; and 

is 1 when T' is oxygen or sulfur and 2 when T' is nitrogen. 

67. \ The polymer of Claim 63, wherein FG is -Y-T'-(H)k wherein: 

Y is a\branched or straight chain hydrocarbon connecting group which contains 1- 
25 carbon atonk, optionally containing aryl or substituted aryl groups; 

T' is oxygen, nitrogen or sulfur; and 
k is 1 when^' is oxygen or sulfur and 2 when T' is nitrogen. 

68. The polVmer of Claim 63, wherein FG is -Y-T'-X wherein: 

Y is a branched ot straight chain hydrocarbon connecting group which contains 1- 
25 carbon atoms, optionallV containing aryl or substituted aryl groups; 

T' is oxygen, nitrogefi or sulfur; and 

X is a polymer segmen\derived by incorporation of at least one comonomer 
reacted with T'. 

6^. A polymer se|fbcte<^<^ofl<i the group consisting of: 

/x-Qn-Z-T-(H):„ 

FG-PV-Q„-Z-T-X 

L-[P.-Q„-At-(H)„]2 



25 



wherein: 



L-[P,-Q„-Z-T-(K)„]2 



L'-[Px-Qn-Z-T-(H)„ 



L'-[Px-Qn-Z-T-(X)„,]v 



FG is H or a protected or non-protected functional group^ 
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P is a saturated hydrocarbyl group derived by incorporation of a compound 
selected frorn the group consisting of conjugated diene hydrocarbons, alkenylsubstituted 
aromatic compounds, and mixtures thereof; 

X is anWteger from 10 to 10,000; and 

Q is a saturated or unsaturated hydrocarbyl group derived by incorporation of one 
or more conjugated diene hydrocarbons, one or more alkenylsubstituted aromatic 
compounds, or mixtures of one or more dienes with one or more alkenylsubstituted 
aromatic compound^ into the M-Z linkage; 

nis >0 and<l\ 

Z is a branched V straight chain hydrocarbon connecting group which contains 3- 
25 carbon atoms, option^y containing aryl or substituted aryl groups; 

T is selected from the group consisting of oxygen, sulfur, and nitrogen groups and 
mixtures thereof; \ 

12 3 \ 

(A-R R R )ni is a protecting group in which A is an element selected from Group 
IVa of the Periodic Table of thaElements, and R\ R^, and R^ are independently defined 
as hydrogen, alkyl, substitutedmR^aryl, substituted aryl, cycloalkyl and substituted 
cycloalkyl groups; ( \V/--\ 

1 is an integer from 1 to 7; ^\ ) 

m is 1 when T is oxygen or saPQ^, and 2 when T is nitrogen; 
Lisa residue of a difunctiopfl Imking agent; 
L' is a residue of a multifunctionaNinking agent; 
V is from 3 to 30; and \ 

X is a polymer segment derived by reaction of T with one or more comonomers. 

70. The polymer of Claim 69, whereirkFG is H. 

71. The polymer of Claim 69, wherein FQkis a functional group selected from 
the group consisting of hydroxyl, thio, amino, carboxyKamide, silyl, acrylate, sulfonic 
acid, isocyanate, and epoxide. \ 

72. The polymer of Claim 69, wherein FG is (A -Vr^R^)k-T'-Y-, wherein: 
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^is a branched or straight chain hydrocarbon connecting group which contains 1- 
25 carbon Btoms, optionally containing aryl or substituted aryl groups; 
T* i^oxygen, nitrogen or sulfur; 

(A'-RyR^R^) is a protecting group in which A' is an element selected from Group 
IVa of the PeriCidic Table of the Elements; and R"^, R^, and R*^ are each independently 
defined as hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, cycloalkyl and 
substituted cycloalkyl or R^ is optionally a -(CR^R^)i- group linking two A' when k is 2, 

7 8 \ 

wherein R and R are each independently selected from the group consisting of 
hydrogen, alkyl, substiWed alkyl, aryl, substituted aryl, cycloalkyl, and substituted 
cycloalkyl, and 1 is an infteger from 1 to 7; and 

k is 1 when T' is owgen or sulfur and 2 when T' is nitrogen. 

73. The polymer ofVlaim 69, wherein FG is (H)k-T'-Y-. 

74. The polymer o^^ahn^3, wherein FG is -Y-T'-X wherein: 

Y is a branched or straigh\cfefinNdrocarbon connecting group which contains 1- 
25 carbon atoms, optionally contaimngyaryl or substituted aryl groups; 
T' is oxygen, nitrogen or sulf^^^d 

X is a polymer segment derived by incorporation of at least one comonomer 
reacted with T'. \ 

1^, A method for the anionic polymenfeation of anionically polymerizable 
monomers comprising the steps of: \ 

initiating polymerization of a conjugated dieneShydrocarbon monomer, a mixture 
of conjugated diene monomers, an alkenylsubstituted aromatic compound, a mixture of 
alkenylsubstituted aromatic compounds, or a mixture of on\ or more conjugated diene 
hydrocarbons and one or more alkenylsubstituted aromatic cotaipounds in a hydrocarbon 
or mixed hydrocarbon-polar solvent medium at a temperature o\ 10°C to 150°C with one 
or more initiators having the formula: \ 
formula \ 

M-Qn-Z-T-(A-R'R^R^)m \ 

or \ 
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r2 




wherein: \ 

M is an alkali metal selected from the group consisting of lithium, sodium and 
potassium; \ 
5 Z is a branched or straight chain hydrocarbon connecting group which contains 3- 

25 carbon atoms, optionally containing aryl or substituted aryl groups; 

T is selected from the group consisting of oxygen, sulfur, and nitrogen groups and 
mixtures thereof; \ 

(A-R^R^R^)ni is a protecting grouAin which A is an element selected from Group 
10 IVa of the Periodic Table of the Elements And R\ R^, and R^ are independently defined 
as hydrogen, alkyl, substituted alkyl,^wl, sirostituted aryl, cycloalkyl and substituted 
cycloalkyl; ^ \y<x\^ 

1 is an integer from 1 to 7; and A \ J 

m is 1 when T is oxygen or sulfur, and^ywhen T is nitrogen, 
15 Q is a saturated or unsaturated hydrocarb)^ group derived by incorporation of one 

or more conjugated diene hydrocarbons, one or moVe alkenylsubstituted aromatic 
compounds, or mixtures of one or more dienes with &ne or more alkenylsubstituted 
aromatic compounds into the M-Z linkage; and \ 

nis>Oand<l, \ 
20 to form an intermediate living polymer anion; \ 

reacting the intermediate living polymer with a ternainating, functionalizing, or 
coupling agent; \ 

optionally removing at least one protecting group to Irberate at least one 
functional group; and \ 
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(optionally reacting said at least one liberated fiinctional group with one or more 
comonqmers to form a polymer segment. 

76. The method of Claim 75, wherein said polymer is hydrogenated either 
before or d^ter said optional deprotection step. 

5 77. \ The method of Claim 75, wherein said terminating step comprises an acid 

quenching stej 

78. ThV method of Claim 75, wherein said terminating step comprises reacting 
said living polymerWith a functionalizing agent. 



79. The me\hod of Claim 78, wherein said functionalizing agent is selected 
from the group consisting of alkylene oxides; oxygen; sulfur; carbon dioxide; halogens; 
propargyl halides; alkenyl\alosilanes; omega-alkenylarylhalosilanes; sulfonated 
compounds; amides; siliconWtals; l,5-diazabicyclo[3.1.0]hexane; allyl hahdes; acryloyl 
and methacryloyl chloride; airi^nes; epihalohydrins; and haloalkyl trialkoxysilanes. 

80. The method of Cl^m 78, wherein said functionalizing agent is an 
electrophile of the structure: 

>'-R^R^R^)k 

wherein: 

X is halogen selected from chloA,^ bromide and iodide; 
Y is a branched or straight chjafi hyVocarbon connecting group which contains 1- 
25 carbon atoms, optionally cohtaming aryl 6t substituted aryl groups; 
T' is oxygen, nitrogen or sulfur; 

(A'-R'*R^R^) is a protecting group in whi^ A' is an element selected from Group 
IVa of the Periodic Table of the Elements; and R^ V, and R^ are each independently 
defined as hydrogen, alkyl, substituted alkyl, aryl, siJbstituted aryl, cycloalkyl and 
substituted cycloalkyl or R^ is optionally a -(CR^R^),- Voup linking two A' when k is 2, 
wherein R'' and R^ are each independently selected fromVe group consisting of 
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, cyd^oalkyl, and substituted 
cycloalkyl, and 1 is an integer from 1 to 7; and 
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k re 1 when T' is oxygen or sulfur and 2 when T' is nitrogen. 

81. \ The method of Claim 80, further comprising removing the protecting 
group (A'-R^^R^) to liberate T'. 

82. T^Jie method of Claim 81, further comprising reacting said liberated T' 
5 with one or more Vomonomers to form a polymer segment. 

83. The rioethod of Claim 82, wherein said comonomers are selected from the 
group consisting of cyclic ethers, diamines, diisocyanates, polyisocyanates, di-, poly- and 
cyclic amides, di- and p^lycarboxylic acids, diols, polyols, anhydrides, and mixtures 
thereof. 

10 84. The method hif Claim 8 1 , further comprising reacting said Uberated T' 

with an agent containing a restive olefinic bond to form a olefinic terminal group. 



85. The method of Cfaim 84, wherein said agent is acryoyl or methacryoyl 



chloride. 



86. The method pf Cla)jn)^O^omprising removing the protecting group (A- 
1 5 R*R^R^)„i to liberate the protecting kro\ip ' 

87. The method of Claim^ mrther comprising reacting said liberated T with 
one or more comonomers to form a polyme^segment. 

88. The method of Claim 87, wherein said comonomers are selected from the 
group consisting of cychc ethers, diamines, diisoiwanates, polyisocyanates, di-, poly- and 

20 cyclic amides, di- and polycarboxylic acids, diols, polyols, anhydrides, and mixtures 
thereof. 

89. The method of Claim 86, further comprising reacting said liberated T with 
an agent containing a reactive olefinic bond to form a olennic terminal group. 

90. The method of Claim 89, wherein said agent is^^cryoyl or methacryoyl 
25 chloride. 
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